[Changes of biological characteristics and gene expression profile of umbilical cord mesenchymal stem cells during senescence in culture].
This study was purposed to investigate the changes of biological properties and expression patterns of the aging related genes in umbilical cord mesenchymal stem cells (UC-MSC) during in vitro culture. UC-MSC at passage 3 were served as the control cells and those at passage 15 were considered as the aged cells. The biological features of those two kinds of cells including morphology, proliferation activity and phenotypic profile were observed, and the differences of gene expression were analysed by the whole human genome oligo microarray. Several differential genes were selected for further confirmation by quantitative reverse transcription-polymerase chain reaction. The results showed that UC-MSC at passage 15 were larger in size and their proliferation rate was slower compared with those of cells at passage 3, while the positivity of CD44 and CD105 remained unchanged. Compared with UC-MSC at passage 3, relatively aged cells expressed higher levels of genes that are associated with small subunit of ribosome. Further analysis with Gene Ontology functional categories showed that the up-regulated genes were concentrated in those related to steroid biosynthesis, galactose metabolism and the development of autoimmune diseases and degenerative diseases and the down-regulated genes in UC-MSC at passage 15 were concentrated in cytoskeleton molecules, DNA structure binding, mRNA binding and protein function. Functional analysis with Kyoto Encyclopedia of Genes and Genomes functional pathway revealed that the expression of some genes responsible for ribosome composition was elevated while those of associated with extracellular matrix, focal adhesion and cell cycle progression were down-regulated. It is concluded that UC-MSC become senescent due to the declines in metabolism and proliferation activities.